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Abstract 
Background: Gestational Diabetes Mellitus (GDM) is one of the most common comorbidities of 
pregnancy. It can cause a various complications for both mother, and fetus. Therefore, many studies 
have been done to evaluate different management measures. Objective: In this study, our objective 
was to assess the recent literatures regarding the comparison between oral hypoglycemic and insulin 
in treating GDM regarding the safety and the efficacy. Methods: PubMed database was used for 
articles selection, and the following keys used in the mesh ("Gestational Diabetes 
Mellitus/management"[Mesh] OR “Gestational Diabetes Mellitus /metformin"[Mesh] OR 
“Gestational Diabetes Mellitus /insulin"[Mesh]). A total of 99 articles were found, with further 
restriction by PubMed filters, and reviewing the articles titles and abstracts the final results were 7 
articles. Conclusion: Oral hypoglycemic can be an effective and safe alternative treatment to insulin 
for women with GDM. There was no significant risk of maternal or neonatal adverse outcome with 
the use of metformin or glyburide. Treatment with metformin or glyburide was found to be equivalent 
for both women and newborns. However, metformin was found to be associated with a higher failure 
rate than glyburide in treating GDM. 
Key words: Gestational Diabetes Mellitus, Oral hypoglycemic, Insulin, Safety and the efficacy. 


INTRODUCTION 

Diabetes mellitus (DM) is a metabolic disorder is among the top ten countries in the world 
occurs as a result of multiple risk factors and with the highest prevalence of diabetes °. A 
etiologies. DM is associated with chronic recent report from Saudi Arabia estimated the 
hyperglycemia as a result of a defects in prevalence of pregestational diabetes mellitus 
insulin secretion, insulin action, or both, which (Pre-GDM) and gestational diabetes mellitus 
lead to disturbance of carbohydrate, fat and (GDM) in Riyadh, the capital city of Saudi 
protein metabolism ®. In pregnancy, DM is Arabia, to be 4.3% and 24.3%, respectively ©. 
considered as a common comorbidity, and This prevalence reflects high burden of 
places the both mother and baby at risk for a diabetes among pregnant women compared to 
variety of antenatal, intrapartum, and neonatal other populations in the world ©”. As a result 
complications such as, cesarean section of the various complications that can occur 
delivery, macrosomia, and admission to due to gestational DM, several studies have 
neonatal intensive care unit (NICU) @) The been done to assess the various measures that 
World Health Organization (WHO) can help in controlling pregnant women blood 
recommended that Gestational diabetes sugar levels with any harm to the fetus. In this 
mellitus (GDM) be diagnosed when review we evaluated the various options that 
hyperglycemia is noticed for the first time at help in controlling blood sugar. 

any stage of the pregnancy with one or more METHODOLOGY 

of these abnormal values on 75 g oral glucose Sample 

tolerance test- fasting plasma glucose 5.1—6.9 PubMed database was used for articles 
mmol/L, 1-hour plasma glucose 10.0 mmol/L selection, and the following keys used in the 
or 2-hour plasma glucose 8.5—11.0 mmol/L”, mesh ("Gestational Diabetes 
According to the International Diabetes Mellitus/management" [Mesh] OR 
Federation (IDF), the epidemiology of diabetes “Gestational Diabetes Mellitus 
during pregnancy is unknown in many /metformin" [Mesh] OR “Gestational 
countries in the world ®©. Nevertheless, more Diabetes Mellitus /insulin'"[Mesh]). A total 
than 21 million pregnancies were affected by of 99 articles were found, with further 
diabetes during the year 2013 ®©. Saudi Arabia restriction by PubMed filters, and reviewing 
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the articles titles and abstracts the final results 
were 7 articles. Inclusion criteria, the articles 
were selected based on the relevance to the 
project which should include one of 
the following topics, {Gestational Diabetes 
Mellitus Management, Insulin, Metformin, 
Oral Agents}. Exclusion criteria, all other 
articles that did not have one of these topics as 
their primary end point, or repeated studies. 


Analysis 


No software was used, The data were 
extracted based on specific form that 
contain (Title of the study, name of the author, 


Objective, Summary, Results, and Outcomes), 
these data were reviewed by the group 
members. Double revision of each member’s 
outcomes was applied to ensure the validity 
and minimize the errors. 


RESULTS 

We enrolled 7 randomized clinical trials 
according to our inclusion, and exclusion 
criteria described above. All of studies aimed 
at evaluating different types of GDM treatment 
and their outcomes. The studies characteristics 
are shown in Table 1. 


Table 1: Details of the Enrolled Studies: 


Study 
ai a 
n 


Beyuo et al. © 


Moore et al. ® 


Hickman et al. 


(10) 


Niromanesh et 
al, | 


Silva et al. ” 


Spaulonci et 
al, "®? 


Refuerzo et al. 
(14) 


Objective 


To determine if metformin monotherapy 
or metformin in combination with 
insulin is equally effective as insulin 
monotherapy at glycemic control in 
diabetes mellitus in pregnancy 


To compare the efficacy of metformin 
with glyburide for glycemic control in 
gestational diabetes 


To compare the safety and tolerability of 
metformin to insulin for glycemic 
control among women with preexisting 
type 2 and early A2 gestational diabetes 


To evaluate the effect of metformin and 
insulin in glycemic control and compare 
pregnancy outcome in women with 
gestational diabetes mellitus 


To assess blood glucose control and 
neonatal outcomes when women with 
gestational diabetes mellitus were 
treated with metformin or glyburide 


To evaluate glycemic control in women 
receiving metformin or insulin for 
gestational diabetes, and to identify 
factors predicting the need for 
supplemental insulin in women initially 
treated with metformin 


To compare weight loss in the first 6 
weeks postpartum among women with 
gestational diabetes mellitus (GDM) 
treated with metformin or placebo, a 
promising therapy to reduce later risk of 
progression to diabetes mellitus 
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Outcome and Conclusion 


Metformin monotherapy is effective in 
achieving glycemic targets in the 
management of diabetes in pregnancy. 
It is more effective than insulin in 
lowering the 2-H Plasma Glucose level 


The failure rate of metformin was 2.1 
times higher than the failure rate of 
glyburide when used in the 
management of gestational diabetes 


Metformin is a safe, well-tolerated 
treatment for the control of overt type 2 
and early gestational diabetes in 
pregnancy 


Metformin is an effective and safe 
alternative treatment to insulin for 
women with GDM. There is no 
significant risk of maternal or neonatal 
adverse outcome with the use of 
metformin 


Treatment of GDM with metformin or 
glyburide was found to be equivalent 
for both women and newborns 


Metformin was found to provide 
adequate glycemic control with lower 
mean glucose levels throughout the 
day, less weight gain and a lower 
frequency of neonatal hypoglycemia 


Women with GDM lost approximately 
6 kg by 6 weeks’ postpartum. This was 
similar in both groups and resulted in 
<50% of women achieving their 
prepregnancy weight. No evidence of 
benefit from metformin was found 
through this period 
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Table 2: A comparison among the studies that compared metformin with insulin: 


Study Beyuo et al. © Hickman et al. “° SUE tes AGS Spaulonci et al. ‘'?) pt 
Treatment 
He metformin | insulin | Metformin | insulin | metformin | insulin | metformin | insulin | metformin | insulin 


Patients 
number 


-e Dp 
years) 


Pre- 
treatment 150 150 97 95 104 107 102 100 
FBS (meg\dl) 
Post- 
treatment 115 119 85 88 95 94.5 
FBS (meg\dl) 


Gestational 
age at birth 38.33 
(weeks) 
Baby birth 
weight (kg) 
Table 3: A comparison between the two studies that compared metformin with glyburide: 
Ba ae eu gi 





ee e e e e 
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DISCUSSION 

According to the American Diabetes 
Association, gestational diabetes mellitus has 
been defined as, any degree of glucose 
intolerance with onset or first recognition 
during pregnancy. Although most cases 
resolve with delivery, the definition applied 
whether or not the condition persisted after 
pregnancy and did not exclude the possibility 
that unrecognized glucose intolerance may 
have antedated or begun concomitantly with 
the pregnancy “®. In previous studies such as 
those carried out by Al-Rowaily et al. “° and 
Ardawi et al. "”, indicated that the prevalence 
of GDM in Saudi women was reported as 
12.5% C, As the ongoing epidemic of 
obesity and diabetes has led to more type 2 
diabetes in women of childbearing age, the 
number of pregnant women with undiagnosed 
type 2 diabetes has increased. The prevalence 
of GDM has increased since 2010 by 2-fold to 
3-fold, ranging to 51% “'”. This increment is 
mainly due to the adoption of the new criteria 
proposed by the International Association of 
Diabetes and Pregnancy Study Groups 
(IADPSG) for the screening and diagnosis of 
GDM. The IADPSG recommended universal 
screening for GDM and requires a single 
glucose value above the cut-off value (instead 
of two) during the OGTT for diagnosis “”’. In 
addition, lower cut-off values are 
recommended for fasting and 2-hour glucose. 
Also, Al-Rubeaan et al."'® related this to that 
the latter studies were a community 
household-based studies, and screening for 
GDM was based on fasting glucose levels 
only, without performing OGTT, which 
explains the lower prevalence of GDM in the 
latter study than in the current studies “®. 
During normal pregnancy, a progressive 
Insulin Resistance develops beginning around 
mid-pregnancy, and progresses during the 
third trimester “”. Hormones and adipokines 
secreted from the placenta, including tumor 
necrosis factor (TNF)-a, human placental 
lactogen, and human placental growth 
hormone are the suggested causes of Insulin 
Resistance in pregnancy according to that 
found by Barbour et al.” In addition, 
increased estrogen, progesterone, and cortisol 
during pregnancy contribute to a disruption of 
the glucose insulin balance. During pregnancy, 
insulin secretion increases from a woman’s 
pancreas to compensate for the peripheral 
Insulin Resistance. When a woman’s pancreas 
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does not secrete enough insulin to keep up 
with the metabolic stress of the Insulin 
Resistance, the development of GDM occurs. 
In addition, increased maternal adipose 
deposition, decreased exercise, and increased 
caloric intake contribute to this state of relative 
glucose intolerance “?””. 

In a study done on 573 Saudi women, 
Alfadhli et al. ” indicated that the prevalence 
of GDM increased significantly with 
increasing age, BMI, and diastolic blood 
pressure. In addition, a history of GDM in 
previous pregnancies, a history of delivering a 
malformed child, and a family history of 
diabetes were other risk factors for GDM. 
Women with GDM were older, of higher 
parity, and had less favorable reproductive 
history compared with non-diabetic pregnant 
women. There was a significant increase in the 
rate of previous miscarriage among women 
with GDM compared with non-diabetic 
women Ĉ”, In a study done in Saudi arabia 
about the consequences of GDM , Wahabi et 
al. 22, showed that almost 25% of women 
with GDM had CS delivery. This prevalence is 
significantly higher than that in the non- 
diabetic mothers. The tendency toward 
delivery by CS is often attributed to the 
increased rate of macrosomia among women 
with GDM. Macrosomia, shoulder dystocia, 
and the associated birth injuries are the main 
neonatal morbidities associated with GDM. 
The results of Wahabi et al. °”, study showed 
a 2-fold increase in the frequency of 
macrosomia among infants of mothers with 
GDM compared with the nondiabetic controls 
of the same study °”. 


According to American Diabetes Association 
(ADA), GDM diagnosis can be accomplished 
with either of two strategies, “One-step” 75-g 
OGTT or “Two-step” approach with a 50-g 
(non-fasting) screen followed by a 100-g 
OGTT for those who screen positive. The one- 
step strategy is done by performing a 75-g 
OGTT, with plasma glucose measurement 
when patient is fasting and at 1 and 2 h, at 24— 
28 weeks of gestation in women not 
previously diagnosed with overt diabetes. The 
OGTT should be performed in the morning 
after an overnight fast of at least 8 h. The 
diagnosis of GDM is made when any of 
Fasting: 92 mg/dL (5.1 mmol/L), 1 h: 180 
mg/dL (10.0 mmol/L), or 2 h: 153 mg/dL (8.5 
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mmol/L) plasma glucose values are met or 
exceeded. The two-step strategy is done by 
first performing a 50-g GLT (nonfasting), with 
plasma glucose measurement at 1 h, at 24—28 
weeks of gestation in women not previously 
diagnosed with overt diabetes. If the plasma 
glucose level measured 1 h after the load is 
>130 mg/dL, 135 mg/dL, or 140 mg/dL (7.2 
mmol/L, 7.5 mmol/L, or 7.8 mmol/L), proceed 
to a 100-g OGTT. Step two of the two-step 
strategy is by performing the 100-g OGTT 
when the patient is fasting. The diagnosis of 
GDM is made if at least two of the four plasma 
glucose levels (measured fasting and 1 h, 2 h, 
3 h during OGTT) are met or exceeded". 
Management 

e Lifestyle modification 
After diagnosis, treatment starts with medical 
nutrition therapy, physical activity, and weight 
management depending on pre-gestational 
weight aiming for the targets recommended by 
the Fifth International Workshop-Conference 
on Gestational Diabetes Mellitus (Metzger et 
al) which are fasting <95 mg/dL (5.3 mmol/L) 
and either 1 h postprandial <140 mg/dL (7.8 
mmol/L) or 2 h postprandial <120 mg/dL (6.7 
mmol/L). When an appropriate diet, alone or 
associated with physical exercise, does not 
suffice to control blood glucose levels in 
pregnant women, insulin treatment is often 
initiated ®”. 


e Medicinal therapy: 

The use of insulin has traditionally been the 
mainstay in the management of DM in 
pregnancy not adequately controlled on diet 
and exercise. Though effective, the use of 
insulin is associated with some disadvantages 
such as the inconvenience of repeated 
injections, high cost, storage problems and 
hypoglycemia “In a retrospective study done 
in India Rai et al. °, it was found that Insulin 
therapy was considerably more expensive. 
Cost of therapy was almost 5- to 10-fold more 
expensive than metformin even after excluding 
the cost of syringes and needles ©”. 

Metformin improves peripheral insulin 
resistance and decreases hepatic 
gluconeogenesis, and is not associated with 
weight gain or hypoglycemia “''"'”. In some of 
the studies that compared metformin to insulin 
therapy, they found no significant difference in 
glycemic control and no significant difference 
in the proportion of women who were able to 
achieve their target glycemic goal (Table 2) © 
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10-11-19 Ty addition, metformin was associated 
with a significantly lower occurrence of 
hypoglycemic symptoms and readings 
compared with insulin. However, metformin 
was associated with high rates of failure to 
achieve strict glycemic control as a single 
agent among the studies. The included studies 
have shown that there was no significant risk 
of maternal or perinatal adverse outcome with 
the use of metformin compared with insulin in 
GDM. Also, they found that the potential 
advantages of metformin over insulin in 
maternal weight gain and neonatal birth weight 
adjusted for gestational age. Regarding 
maternal weight gain, Refuerzo et al. “” 
compared weight loss in the first 6 weeks 
postpartum among women with gestational 
diabetes mellitus (GDM) “*. Although 
metformin’s numbers were relatively better 
than placebo’s in the study, they were not 
significant. The median weight loss was (6.3 
kg [range, from 0.3 to 19.8] vs 6.5 kg [range, 
from 0.3 to 12.1], P=0.988) and percentage of 
women achieving reported pre-pregnancy 
weight (41.7% vs. 37.2%, P=0.69). However, 
the study period was short (6 weeks) and 
longer study periods were recommended. 


Glyburide is a second-generation oral 
sulfonylurea. It functions differently from 
metformin which is from Biguanides class. 
According to studies of Rossetti et al. °°, 
glyburide binds to pancreatic B-cell receptors 
to increase insulin secretion, with the effect of 
increasing the insulin sensitivity of peripheral 
tissues °°. In 2000, Langer et al. °” group 
conducted an RCT to compare between 
glyburide and insulin in women with GDM.°” 
The study demonstrated that 
glyburide controlled blood glucose as well as 
insulin in a selected population, with no 
increase in adverse neonatal outcomes. Two of 
the included RCTs were conducted to compare 
the efficacy of metformin with glyburide for 
glycemic control in GDM; Moore et al. ” and 
Silva et al.” They found that treatment of 
GDM with metformin or glyburide was 
equivalent for both women and newborns. 
However, the failure rate of metformin was 
reported in both papers to be higher than the 
one of glyburide. Moore et al.” found that the 
failure rate to achieve adequate glycemic 
control was 2.1 times higher for the metformin 
group in comparison with the glyburide group 
(as shown in Table 3). In addition, regarding 
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the neonatal outcomes, Moore et al. © found a 
higher rate of non-elective cesarean deliveries 
(P=0.02) and smaller birth weights (P=0.02) in 
the metformin group. The maternal and 
neonatal outcomes were otherwise similar 
between the two groups. On the other hand, in 
Silva et al.” paper, non-elective cesarean 
deliveries were higher among glyburide group 
than metformin group but the value was not 
statistically significant (P=0.91). 


Similar to our study, Berggren et al. 8) also 
mentioned that metformin is an effective and a 
safe alternative of insulin, especially if the 
dose was titrated well, in order to avoid the 
only concerning side effect, which is lactic 
acidosis. In addition, they mentioned that 
metformin can cause gastric upset symptoms 
such as nausea and flatulence. That is why 
they recommended taking the drug with the 
meals. On the other hand, gastric upset was not 
an adverse effect of glyburide. So, it can be 
taken 1 hour before the meal ®®. 

As mentioned in our review, Singh et al. °” 
found conflicting results with regard to rates of 
caesarean delivery. In addition, there was no 
significant difference in gestational age at birth 
between the metformin, glyburide and insulin 
groups, and there was no difference in adverse 
outcomes °*, Regarding the efficacy, Ryu et 
al. °° reported a similar result to our study 
that metformin was associated with a higher 
failure rate than glyburide. However, another 
study mentioned that there were no differences 
found with regard to glycemic control or 
therapeutic failure between the two groups ®®. 


CONCLUSION 

Oral hypoglycemic agents can be an effective 
and safe alternative treatment to insulin for 
women with GDM. There is no significant risk 
of maternal or neonatal adverse outcome with 
the use of metformin or the use of glyburide. 
Treatment with metformin or glyburide was 
found to be equivalently safe for both women 
and newborns. However, metformin was found 
to be associated with a higher failure rate than 
glyburide in treating GDM. 
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